Comparison of a two-dimensional liquid chromatography/mass spectrometry approach with a chip-based nanoelectrospray device for structural elucidation of metabolites in a human ADME study using a quadrupole time-of-flight mass spectrometer.
The study of the metabolic fate of drugs is essential for the safety assessment of new compounds in the drug development process. However, the characterization and structural elucidation of metabolites from in vivo experiments is still a very challenging task. In this paper, we compare a two-dimensional liquid chromatography/mass spectrometry (LC/MS) approach using either a capillary LC/MS system or the recently introduced chip-based nanoelectrospray/MS system (Nanomate) as the second dimension for structural elucidation of metabolites by MS. More than 30 radioactive fractions of a chromatographic separation from a human urine sample were analyzed and 54 metabolites could be identified. The long persisting and stable nanoelectrospray enabled the search for unknown metabolites by precursor-ion scanning experiments followed by product-ion scanning experiments of potential metabolites using a quadrupole time-of-flight (qTOF) mass spectrometer. The number of fragments produced by nanoelectrospray with product-ion scanning was significantly higher compared to LC/MS experiments with in-source fragmentation. Therefore, the assignment of possible modifications in metabolites to certain moieties of the drug could be investigated with higher accuracy. The capillary LC/MS system for the second dimension was more sensitive in the case of low abundant metabolites. These metabolites could not be detected by direct nanoelectrospray infusion, which limits the application of the Nanomate for trace metabolites.